In order to study steamed bread quality traits and explore good wheat cultivars, 25 wheat cultivars grown in Shandong province were used through one-process fermentation procedure to examine the variability of steamed bread quality traits and the correlation between quality and score. The results showed that all the steamed bread quality traits expressed large variable coefficient except volume, L* value, l* value and cohesiveness traits, which suggested that the genetic diversity made from wheat in Shandong province was large. The average comprehensive score of the steamed bread was 76.8 for the tested 25 varieties, and ten varieties reached the good steamed bread level, which were Liangxing 99, Luyuan 205, Jimai 22, Jinan 17, Tainong 19, Wennong 17, Huaiyin 84137, and Huaimai 8. The main quality factors affecting the steamed bread score were volume, L* value, A* value, hardness, chewiness, and adhesiveness. Among these factors, the adhesiveness has a significantly positive correlation with the hardness and cohesive, and the volume has a significantly positive correlation with the A* value. The volume, L* value has a significantly positive correlation with score, A* value, hardness and chewiness, and gumminess has a significantly negative correlation with the score. There was no correlation between the score and other traits. The results will benefit the understanding of steamed bread quality in wheat cultivated in Shandong.
Introduction
Wheat is one of the most important crops in the world, and its planting area and range are the highest in the world. Shandong province has a vast territory, four distinct seasons, sufficient light time, suitable temperature, and diverse soil types, such as cinnamon soil, brown soil and fluvo-aquic soil, which guarantee the excellent quality of wheat [1] [2] [3] . In addition, Shandong province is a dominant production area for wheat planting in China, accounting for 18% and 14% of the country's total output and planting area, respectively. The number of single-yield products has been among the highest in the country for many years [4] [5] .
Steamed bread is a traditional staple food in northern China and plays an important role in the dietary structure [6] . Research on the quality of steamed bread has been reported since the 1950s. Up to now, there have been many studies on the quality of wheat flour and the quality of steamed bread at home and abroad [7] [8] [9] . Zhang et al. [10] studied the correlation between the quality of wheat flour produced in Heilongjiang province and the quality of steamed bread. It has been found that the physical indexes such as ash and drop of wheat flour were significantly and negatively correlated with the sensory score of steamed bread. The protein and wet gluten content were significantly and positively correlated with the sensory score of steamed bread. Kang et al. [11] studied the quality of Huanghuai winter wheat steamed bread, the results showed that the coefficient of variation of most steamed bread quality traits was large, and there was a significant positive correlation between flour brightness and steamed bread sensory score; Ban et al. [12] studied the low-gluten wheat variety steamed bread in Hebei. The results showed that there was a significant positive correlation between the height and the stability time of the steamed bread, and the specific volume of the steamed bread was negatively correlated with the quality coefficient of the silt. It can be seen that there was a close relationship between the wheat and the quality of steamed bread, but there are some differences in the quality of steamed bread in different regions. As a main area for wheat cultivation, the study on the quality of steamed bread made from major wheat varieties in Shandong province in recent years has not been reported.
In this study, 25 wheat varieties mainly grown in Shandong province were used as experimental materials. By analyzing the phenotypic variation of the quality traits of steamed bread and the correlation among various traits, the main indicators affecting the quality of steamed bread were discussed, aiming to provide theoretical references for the further improvement of wheat breeding.
Materials and Methods

Materials
The materials used in this study were all the backbone parents and high generation strains. It was widely planted in Shandong province recently years (Table   1 ). They were planted in the experimental field of Shandong Agricultural University in 2014-2015, during which regular field management was carried out, and no serious pests and diseases occurred. After 2 months, the flour extraction rate was 65%.
Test Methods
Production of Steamed
Bread 100 g of wheat flour were weighted, adding 48 ml of water (38˚C) and 1 g of dry yeast powder. Then stir it in a blender for 3 min, and wake up in a 38˚C incubator for 1 h (85% RH). Min molding, wake up at room temperature for 15 min; steamed on a steamer with gauze for 20 min; cover with gauze for 40 -60 min.
The quality of the steamed bread was measured and its volume was measured by the rapeseed replacement method.
Sensory Evaluation of Steamed Bread
The evaluation of steamed bread is based on the Chinese industry standard SB/T 10139-93 and was slightly modified. The score is as follows. The total score is 100; specific volume is 20 points; appearance shape is 15 points; color is 10 points; elastic toughness is 20 points; structure is 15 points; sticky teeth is 15 points and smell is 5 points. The score group was consist of 10 people trained with sensory identification experience.
Determination of the Physical Property Index of Steamed Bread
The steamed bread was cut into a thickness of 25 mm in the vertical direction and placed on the texture analyzer. P35 probe was used for compression in the TPA mode [13] ; rate before test was 3.00 mm•s −1 , and the test rate was 1.0
; post-test rate was 1.0 mm•s −1 , and the degree of depression was 50%.
After the first compression, the probe returned to the starting position and waited for three seconds for a second compression, the measurement was repeated three times and took the average value.
Determination of the Color of the Steamed Bread
The color of the steamed bread was divided into surface color and internal color.
The surface color depended on the point of the top surface of the steamed bread. 
Results and Analysis
Phenotypic Traits of Steamed Bread
As can be seen from Table 2 , except volume, external L * value, internal L * value, cohesiveness and score, the coefficient of variation of the other measured indexes of 25 wheat varieties of steamed bread is greater than 10%, among which, the coefficient of variation of internal a * value is the largest (71.73%), followed by adhesiveness (50.04%), and volume coefficient is the smallest (only 2.07%). It indicates that the genetic diversity of main wheat varieties in Shandong is relatively rich.
Quality Traits and Nutrition Content of Steamed Bread
According to the evaluation of the quality of steamed bread processed by different wheat varieties, the average score of 25 tested wheat varieties was 76.8, (Table 3 and Table 4 ).
Correlation between Steamed Bread Texture Parameters and Score
It can be seen from Table 5 that hardness was negatively correlated with resilience and score, and was positively correlated with the adhesiveness and chewiness. The adhesivenes, chewiness and score were negatively correlated. Adhesivenes have extremely significant negative correlation with springiness and resilience, and have extremely significant positive correlation with cohesiveness. Indicating that the cohesiveness increased with the increase of adhesiveness.
Springiness has an extremely significant positive correlation with cohesiveness and springiness, indicating that the cohesiveness and resilience increased with the increase of springiness. Cohesiveness has an extremely significant positive correlation with resilience, gumminess has an extremely significant positive correlation with chewiness, and has a significantly positive correlation with score.
Correlation Analysis of Color, Volume and Sensory Score of Steamed Bread
As shown in Table 6 , the main factors influencing the steamed bread score were 
Correlation Analysis of Volume, Color and Texture Parameters of Steamed Bread
The correlation between color, volume and texture parameters of the steamed bread was shown in Table 7 . The quality was significantly and negatively correlated with hardness, adhesiveness, and chewiness, and was not significantly correlated with cohesiveness, resilience, adhesiveness, and springiness. Volume is an important index influencing the score, which was negatively correlated with hardness, springiness, cohesiveness, adhesiveness and chewiness. The value of external L * have extremely significant positive correlation with springiness, and was significantly and positively correlated with cohesiveness and chewiness, but there was no significant correlation between internal L * and texture parameters. Table 7 . Correlation coefficients between steamed bread TPA and colour traits. 
Discussion
In this study, steamed bread quality traits made of 25 representative wheat varieties of Shandong province were all showed great genetic diversity, except for volume, external L * , internal L * , and cohesiveness. It is very beneficial to the genetic improvement of steamed bread, and the potential to improve the processing quality of local wheat steamed bread by the method of genetic improvement is huge.
The correlation analysis between the texture parameters and the sensory score of steamed bread shows that the adhesiveness was the main index influencing the score, which was significantly and negatively correlated with the score. Adhesiveness was significantly and positively correlated with hardness, which indirectly confirmed the significantly negative correlation between hardness and score, which was consistent with the results of Zhang Shouhua [14] and Zhang Fangfang [15] . Chewiness was significantly and negatively correlated with the score, which was partially consistent with previous steamed bread quality results [16] [17] [18] , indicating that reducing the adhesiveness, hardness and chewiness of steamed bread was conducive to improving the score of steamed bread. The main factors influencing the score of steamed bread were volume, external L * , external a * , external b * and internal a * , among which, volume, external L * and score were significantly and positively correlated, which was consistent with the conclusions of Hu Ruibo [19] , Guo Boli [20] and Guo Wuqiong et al. [21] . The higher the volume, the brighter the color, and the higher the score of steamed bread. Therefore, these factors should be taken into account in the production of steamed bread. 
Conclusion
Through 
